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« —A]3&: £ ROCm ¥ & AITER fh& all-reduce 5§ RMSNorm, #FA#IEEH

« EEE: EEFEIE. 1Z PR BR T Wfe3@se torch.compile By pattern matcher J§4MF B
EXAZRTERRE] vVLLM B FERT, RENBREELEES Flashinfer EitiHF4n
CUDA B3k, ROCm R %3E compile range EEMURE BRI L T HMERELRI.,
*3% 581t (is_applicable_for_range & compile range MER &) NHEAMELE pass BT]
NE S E M E,

THRES B

& AITER 89 fused all-reduce + RMSNorm WA%Z%| vLLM, RV all-reduce 5 RMSNorm
Z EBZ BRI, £ ROCm & LREmEsntEaER A, PR /EEE body Fiit
BR 'This PR integrates AITER fused all-reduce + RMSNorm kernel for ROCm platforms'
, 3N benchmark BT E PRI L T HE MR,

SCEL AR

1. 7 vlim/_aiter_ops.py FEX T AiterCustomAllreduceProto X (E R fused_ar_rms
£3%) , IEIMT BEX op rocm_aiter_fused_allreduce_rmsnorm, H-&ESZ523,
_rocm_aiter_fused_allreduce_rmsnorm_impl fa fake SZIA F %%,

2. 7 vlim/compilation/passes/fusion/allreduce_rms_fusion.py ¥ 7 FRAMER ILEE :
AiterAllreduceFusedRMSNormPattern (& allreduce + rms_norm) #n
AiterAllreduceFusedAddRMSNormPattern (ILEZ allreduce + fused_add_rms_norm)
F 52T RocmAiterAllReduceFusionPass, B %A B AllReduceFusionPass, 18
AITER 1 fused #HE&#HFE,

3. ¥ vlim/compilation/passes/pass_manager.py £ 4&#E rocm_aiter_ops.is_enabled() &4
X 3#%$F RocmAiterAllReduceFusionPass M3E AllReduceFusionPass,

4. 1£ vlim/config/vlim.py ®# BT enable_allreduce_rms_fusion: £ ROCm ¥ & BB
B (% AITER X#FH TP > 1) , #IAET _set compile_ranges LUER AITER B
max_size IT& compile range 3% &,

5. % vlim/distributed/parallel_state.py B9 graph_capture H3€in7 AITER
CustomAllreduce.capture() B E T X &I, /5 CUDA BHKEEIEFHFH fused N,



6. MR FE: T tests/compile/passes/distributed/test_fusion_all_reduce.py BF & T MR
FBl, ZFF AITER RE& B2 Bk ROCm EXRXFHNEMTRA; &
tests/compile/fusions_e2e/test_tp2_ar_rms.py 7 CUDA 1 ROCm L3zfT3mE]3mM R o
Cl B2 & .buildkite/test-amd.yam! A T X ROMRIA,

R

« vlilm/compilation/passes/fusion/allreduce_rms_fusion.py (&3 %iZthft; 5| source
; BRI core-logic; 5 AiterAllreduceFusedRMSNormPattern, init, get_inputs,
pattern) : BOSZIL M, HF38 AITER THMAEANILEZE (
AiterAllreduceFusedRMSNormPattern. AiterAllreduceFusedAddRMSNormPattern) #a
RocmAiterAllReduceFusionPass, fi37E torch.compile IR FiRE|H & & FE,

« vlim/_aiter_ops.py (#£3k AITER #:0; 25| source; A dependency-wiring; &5
AiterCustomAllreduceProto, capture, close, fused_ar_rms) : X 7T AITER
CustomAllreduce B9thiXIED, H5ZIM T fused allreduce + rmsnorm B real o fake &
¥, BEREARREMNE,

« vlim/config/vlim.py (#3k BLE; 2858 source; EH dependency-wiring) : 7
enable_allreduce_rms_fusion ®4txf ROCm HmBEs1 2 HZEE, FHiE
_set_compile_ranges 438 AITER # max_size HIF4H compile SEHE,

« vlim/distributed/parallel_state.py (iR 9 R,; 5| source; EA dependency-wiring)
: & graph_capture Hiin AITER capture context, #afk CUDA EX & &S fused WX,

« vlim/compilation/passes/pass_manager.py (#3k %RiFHAL; 25| source; %A
dependency-wiring) : ##E rocm_aiter_ops.is_enabled() #%3F{# A
RocmAiterAllReduceFusionPass 3 ZJRA B AllReduceFusionPass,

. tests/compile/passes/distributed/test_fusion_all_reduce.py (&R MR,; FEF| test; %
A test-coverage) : ¥ EMRAAFIEZ AITER & 842, Bkid ROCm FX3IFH FP8/FP4
2T,

. tests/compile/fusions_e2e/test_tp2_ar_rms.py (FE3R MR; LH| test; L&
test-coverage) : 3mEHMIRAAE ROCm EfEH ROCM_ATTN #n
ROCM_AITER_UNIFIED _ATTN /E3nH/TREE 4L,

- .buildkite/test-amd.yam| (#3k CI; 25| config; Z£& configuration) : & AMD CI #in
T B 3 B i R A IR 7

XEMGE: AiterAllreduceFusedRMSNormPattern,
AiterAllreduceFusedAddRMSNormPattern, RocmAiterAllReduceFusionPass,
_rocm_aiter_fused_allreduce_rmsnorm_impl, initialize_aiter_allreduce,
enable_allreduce_rms_fusion, graph_capture
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vlim/compilation/passes/fusion/allreduce_rms_fusion.py

o SZEL U, 3 AITER THAMERNIEE S (AiterAllreduceFusedRMSNormPattern,
AiterAllreduceFusedAddRMSNormPattern) %7 RocmAiterAllReduceFusionPass, 1R
torch.compile IR HiR%|FHEkp&FR,



# 42 : vllm/compilation/passes/fusion/allreduce_rms_fusion.py

class AiterAllreduceFusedRMSNormPattern(BasePattern, VIimPatternReplacement):
""ILEZ allreduce + rms_norm FEHE# K AITER fused #fE, "
def _init_ (
self,
epsilon: float,
dtype: torch.dtype,
device: str | None,
use_aiter_rmsnorm: bool = True,
) -> None:
super().__init__(dtype, device)
self.dtype = dtype
self.epsilon = epsilon
# M rocm_aiter_ops IKEUEMEY fused allreduce + rmsnorm B ZE X op
self. FUSED_AR_RMSNORM_OP = rocm_aiter_ops.get_fused_allreduce_rmsnorm_op()

def get_inputs(self) -> list[torch.Tensor]:
# pattern ILEE ZREIMATIR, XBMER (5, 16) /EA input 1 (16,) fEA weight
return [self.empty(5, 16), self.empty(16)]

@property
def pattern(self):
def pattern(
input: torch.Tensor, weight: torch.Tensor
) -> tuple[torch.Tensor, torch.Tensor]:
allreduce_output = tensor_model_parallel_all_reduce(input)
rms = vlim.ir.ops.rms_norm(allreduce_output, weight, self.epsilon)
return rms, allreduce_output
return _pattern

@property
def replacement(self):
def _replacement(
input: torch.Tensor, weight: torch.Tensor
) -> tuple[torch.Tensor, torch.Tensor]:
residual = torch.empty_like(input)
allreduce = self.FUSED_AR_RMSNORM_OP(
input_=input,
residual=residual,
weight=weight,
epsilon=self.epsilon,
)
return allreducel0], allreduce[1]
return _replacement

vlim/_aiter_ops.py



EXT AITER CustomAllreduce BItMXEED, FH5ZIT fused allreduce + rmsnorm £y
real 48 fake ¥, EREAZNKEENE,

# B&12 : vlim/_aiter_ops.py

class AiterCustomAllreduceProto(Protocol):
""AITER CustomAllreduce 89O MIX, A FERFE, "
max_size: int
world_size: int
fully_connected: bool

@contextmanager
def capture(self): ...
def close(self) -> None: ...
def fused_ar_rms(
self,
inp: torch.Tensor,
res_inp: torch.Tensor,
*
w: torch.Tensor,
eps: float,
registered: bool = False,
use_1lstage: bool = False,
) -> tuple[torch.Tensor, torch.Tensor]: ...
def should_custom_ar(self, inp: torch.Tensor) -> bool: ...

def _rocm_aiter_fused_allreduce_rmsnorm_impl(
input_: torch.Tensor,
residual: torch.Tensor,
weight: torch.Tensor,
epsilon: float,
) -> tuple[torch.Tensor, torch.Tensor]:
aiter_ar = rocm_aiter_ops.get_aiter_allreducel()
assert aiter_ar is not None, "aiter allreduce must be initialized"

total_bytes = input_.numel() * input_.element_size()
hidden_dim = input_.shapel[-1]

token_num = input_.shape[0]

# AITER RMX#F8 hidden dim £4 (5 one-stage —)
hidden_ok = hidden_dim in (512, 1024, 2048, 4096, 7168)
# BORIAMA token R EFR (BH BT fallback B non-fused)
token_ok = token_num <= 80

world_size = aiter_ar.world_size

full_nvlink = aiter_ar.fully_connected

# MRIE world size #1 nvlink REERTHE size EX
if world_size ==
size_ok = True



elif full_nvlink and world_size <= 4:
size_ok = total_bytes < 256 * 1024
elif full_nvlink and world_size <= 8:
size_ok = total_bytes < 128 * 1024
else:
size_ok = False

use_1stage = hidden_ok and token_ok and size_ok

result = aiter_ar.fused_ar_rms(
input_,
residual,
w=weight,
eps=epsilon,
registered=torch.cuda.is_current_stream_capturing(),
use_lstage=use_1stage,

)

assert result is not None
return result[0], result[1]
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« token RME5 MEREIRIL: ProExpertProg ZIXE R is_applicable_for_shape Xt token
FE9REFRE], 18 viimellm EF benchmark MR (HHLXHEBERME 10%) BT EZ2
BB, FLL max_token_num 3EAN compile ranges,

- compile ranges % : ProExpertProg BAFAE KI& max_token_num AMA compile range
sme, Bt HSEE I TENITE, LB _set_compile_ranges 52,

« MEREHREE: gemini-code-assist 38 MR X H3%3F pass W8
AllReduceFusionPass(vlim_config) if use_aiter else RocmAiterAllReduceFusionPass &

KRB, RAEIEAN RocmAiterAllReduceFusionPass(viim_config) if use_aiter else
AllReduceFusionPass, ZIABBEREEERZIFEE.,
« AITER Z#FSEHE: attila-dusnoki-htec & Hi% PR k&% DeepSeek #A (hidden_dim
7168 fo token #FR#|) . rbrugaro-amd F£A4NE T hidden_dim 7168 B one-stage %
FH AT BME
« %1% —: ProExpertProg 314 AITER fusion pass 5§ FlashInfer fusion pass #£Z &
KhTER, ERLKAERZRRRARTELEH, XUBEAT AllReduceFusionPass BIEED,
. Bt& pass By token MBS compile ranges % (performance): R B RME, \Eid
compute_compile_ranges &40 max_token_num 38, SZIMIFL

« MR F3%4F fusion pass WEEKRF (correctness): EAEIER [,

« AITER Bt & pass A& T DeepSeek R1 A (design): rbrugaro-amd *h % 7
hidden_dim 7168 By one-stage k¥, E&MHFE—4H .

« 7£ graph_capture F0 A AITER capture context (design): XA R if check, @t Y
code review,



- 3T vlim bench latency #E token B{E (performance): viimellm &t 7 ¥ 48
benchmark, E &~ 1-256 batch KERLDH IR, RFE 256+ ARHERML, HAGRERE
{BiZ B R AE max_num_token ( #£F max_size / hidden_size it % ).

PNSESE-A

o A
CMERERMH A AEEHL (batch > 128) B, BAEIRIEE benchmark ¥F -10% £4A
EI’JLHQ BRI 233 max_token_num compile range FR#&|ZE K token ¥ EIER, (B34

FAEF SN,

2. AITER MRAMKEL: FRIKH aiter >= 0.1.10.post3 B fused_ar_rms API, KRAITH T8k
BRI

3. ROCm only: Z4FMHE{R3ER T AITER X#F#9 AMD GPU (MI300+) , CUDA AP ¥
L

4. CUDA B#3k: & graph_capture H#3% AITER capture context, & AITER RAE
EFASZEL capture AAT RES S ER A FHl &K,
5. FEHWREE:  rocm_aiter fused_allreduce rmsnorm_fake BUSZILMEBIR BT K S,
EARKENTRM B AN ETRARL M, - i X¥H ROCm F&BHE
VLLM_ROCM_USE_AITER=1. tensor_parallel_size > 1 B9, EIZZET, %HEN
3k (41 Qwen3-30B) EFMRHL (8-64 #ABH token HFHIEA 1.5%-13.1%,
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A X FNR, BERAKSHEFELRERENDR. - Nftrd: MEaERMIMEF , ROCm
FEER , AITER AR , CUDA EHRFAME
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